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(57) Abstract: 

FIELD: expanding shaped-tube devices such as shut-off gates, stem suspension 
devices, filters, etc., mounted in well. SUBSTANCE: expander comprises body (B) 1 with 
central duct 4 having union 5 in its lower portion. Three rolling members (RM) are mounted 
with supporting units 8 and 9 in recesses 6 and 7 of B wall. Supporting units 8 of two RM are 
mounted in the above-mentioned recesses stationary, while supporting unit 9 of RM 12 is 
mounted with possibility of radial extension out of recess 7. Movable supporting unit is in the 
form of two eccentric one relative to another cylinders (C) 13 and 14. C 13 with larger 
diameter is sealed relative to body 1 wall, while C 14 with less diameter protrudes to central 



duel 4 of B and has passages connecting central duct 4 with hydraulic chamber 1 8 defined by- 
walls of recess 7 and end surfaces of C 13 and 14 of movable supporting ulk9. EFFECT: 
such structural embodiment of expander provides enhanced quality and reliability' of 
mounting shaped-tube devices as well as enhanced serviceability of expander as such and 
ability to broaden range of working diameter. 1 dep. cl, 2 dwg. 

The invention relates to the field of drilling and overhaul repairing oil and gas wells, 
and it particularly designed to expand tube-shaped devices mounted in a well during isolation 
of troublesome zones occurring in progress of drilling wells and in recovery of tightness of 
casing strings. 

Known is an expander for expanding shaped-tube devices, comprising a body that is 
adapted for connection to a drill pipe string and has a central duct and recesses in a wall in 
which three rolling members are mounted using supporting units. 

The disadvantage of this device is that, when expanding a tube, the rolling members 
are continuously in the same position under action of a resilient member. Therefore, if it is 
necessary to reduce radial loads to a shut-off gate when being mounted in a wall, for example 
during repair of a damaged casing string in the form of split perforation, the present expander 
is inapplicable since further destruction of the casing string takes place because of 
impossibility to reduce a radial load thereto. 

It is an object of the invention to enhance quality and reliability of the shaped-tube 
device mounted in a wall during isolation of troublesome zones occurring in progress of 
drilling wells and in recovery of tightness of casing strings, as well as to enhance reliability 
and serviceability of expanding, and to provide a broadened range of a working diameter 
without change in a body diameter for a given standard size of the expander itself. 

The technical result is accomplished in that in an expander for expanding shaped-tube 
devices, comprising a body that is adapted for connection to a drill pipe string and has a 
central duct and recesses in a wall in which three rolling members are mounted using 
supporting units, a supporting unit of one rolling member is mounted in a recess of the body 
with possibility of radial expansion out of the recess. The radial-movable supporting unit of 
the extendable rolling member may be made as two diametrically different-sized cylinders 
eccentric relative to one another, the cylinder of the supporting unit with the greater diameter 



being scaled relative 10 the body and together with wall of the recess forms a hydraulic 
chamber in communication with its central duct. 

Figure 1 is a general view of an expander. 

Figure 2 is a section taken along the line A-A in Figure 1 , 

Figure 3 is a section taken along the line B-B in Figure 1 , 

Figure 4 shows a casing string with a shaped shut-off gate mounted thereon using the 
disclosed expander. 

An expander for expanding shaped-tube devices comprises a. body 1 with a thread 2 
for connecting the expander to a drill pipe string 3. and with a central duct 4 having a union 5 
it its whose lower portion. Three rolling members 10, 11, and 12 are mounted with 
supporting units 8 and 9 in recesses 6 and 7 made in a wall of the body 1. The supporting 
units 8 of two rolling members 10 and 1 1 are mounted in the recesses 6 stationary, white the 
supporting unit 9 of the rolling member 12 is mounted with possibility of radial extension out 
of recess 7. The movable supporting unit 9 of the rolling member is in the form of two 
eccentric one relative to another cylinders 13 and 14. The cylinder 13 with the larger 
diameter is sealed relative to the body 1 wall by a seal 15, while the cylinder 14 with the less 
diameter protrudes to the central duct 4 of the body 1 and has passages 1 7 connecting the 
central duct 4 with a hydraulic chamber 18 defined by walls of the recess 7 and end surfaces 
of the cylinders 13 and 14 of the movable supporting unit 9. 

The operation of the expander is explained by example of recovery of the casing 
string when a crack forms therein. 

A shut-off gate 21 made of shaped tubes is preliminary installed within a tightness 
troublesome zone 19 of the casing string 20 be expanding said shut-off gate with a fluid 
pressure. Then the expander is lowered on the drill pipe string 3 into the shut-off gate, and 
the expanding of the shaped tubes of the shut-off gate begins by rotating and lowering down 
the drill pipe string 3 simultaneously with washing by a fluid pumped into the tubes under 
pressure. In doing so, the fluid pressure arises in the central duct 4 of the body 1 due to 
presence of the union 5 and, by acting via an opening 16 in the wall of the body 1 and 
passages 17 in the cylinder 14 of the movable supporting unit 9 to -end surfaces of the 
cylinders 13 and 14, extends the rolling member 12 out of the recess 7 of the body to abut 



t 
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against a wall of the shut-off gale 21. Simultaneously, non-extendable rolling members 10 
and 1 1 also abut against the wall of the shut-off gate. Further, the rolling members subjected 
to the generated radial load roll along the inner surface of the shaped tubes and expand ihem. 
and closely roll the tubes up to the wall of the casing string 20. In approaching the tightness 
troublesome zone 19 of the casing string 20, the washing fluid pressure is reduced to 
minimum at which there is no extension of the radial-movable rolling member 12 out of the 
body 1 , and the shaped tubes are rolled to obtain a minimum diameter by two adjacent non- 
extendable rolling members 10 and 1 1 and the extendable rolling member 12 when the latter 
its in an initial, non-extended position. In doing so, thread connections of the shaped tubes of 
the shut-off gate 21 also expand up to the inner diameter of the shaped tubes, formed at their 
expanding in the troublesome zone, that reduces to minimum the pressure to the wall of the 
casing string 20 in its tightness troublesome zone 19. 

After passing the tightness troublesome zone 19 where the risk of destruction of the 
casing string is absent, the washing fluid pressure is increased, and the expanding continues 
according to the technology above. 

Upon termination of the expanding, the drill pipe string 3 is lifted from the wall 

CLAIMS 

1 . An expander for expanding shaped-tube devices, comprising a body that is adapted 
for connection to a drill pipe string and has a central duct and recesses in a wall in which 
three rolling members are mounted using supporting units, characterized in that a supporting 
unit of one rolling member is mounted in a recess of the body with possibility to extend out 
of it. 

2. An expander according to claim 1, characterized in that a radial-movable 
supporting unit of an extendable rolling member is in the form of two eccentric one relative 
to another cylinders, the cylinder with the larger diameter being sealed relative to the body 
and forming with the recess walls in the body a hydraulic chamber in communication with 
the centra] duct of the body. 
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(54) BAflbUOBKA flilfl PA3BAJlbl40BblBAHMfl yCTPOMCTB H3 HPCKPHJlbHblX TPYB 



(57) PecjDepai: 

Hcnorib30BaHue: ana pa3BanbU06biBaHwa 
ycTpoPidE us npo<£n/ibHbix ipy6 
(nepeKpbiEaTeneM, noABecox xboctobmkoe, 
0nfibTpoE u T.fl.), ycTaHaBr*nEaeMbiy e 
cKBawHHe. Cyu^HOCTb n3o6peTeHua: Banbi^OEKa 
co/jep>KMT KOpnyc (K) 1 c ijeHTpanbHbiM KaHanow 

4, b HMXHePi MacTM Kcrroporo ycrraHOBneH urryijep 

5. B cTeHKe K Bbino/iHeHbi ymyo/ieHMfl 6 m 7, e 
KOTopux c noMOiUbio onop 8 m 9 ycTaHoeneHbi 
Tpn BajibLiyiomwx a/iewiem-a (B3). flpvmeM 
onopbi 8 Asyx B3 yciaHOBneHbi b ymy6neHnflx 
6 K HenoABuxHO, a onopa 9 B3 12 • c 

BOSMOWHOCTbK) DaAUailbHOrO BblflBVDKeHMfl M3 

yrny6neHnfl 7. rioABHKHan onopa Bbino/iHeHa B 
BUfle flByx 3KCL\eHTpnMHbix OTHocHTe/ibHo APyr 
Apyra uwhhhapob (14) 13 m 14. ripuneM IS, 13 c 
6ojibiiJMM AnaivieTpow yruioTHeH OTHOCkrre/ibHo 
deHKM Kopnyca 1, a L( 14 c MeHbiuuM 
AnawieTpoM BbicrrynaeT b MeHTpa/ibHbift KaHan 4 
K m MMeeT KaHanbi, coo6^a»oii^kie LjeHTpajibHutf 
KaHan 4 c rkiApas/iuMecKoPi KawepoPi 18, 
o6pa30BaHHcPj CTewcaMH ymyc\neHKR 7 u 

TOpueBblMH nOBepXHOCTflMH 14 13 n 14 

noABMXHOM onopw 9. Taicoe KOHCTpyt<TMBnoe 
BbinoxiHeHne Ba/ibnoBKu ooecnemiBaeT ijenb - 
noBbiojeHne KaqecTBa n h3as>khocth ycTaHOBKu 
ydpoPicTE us npo$nnbHbix Tpy6, a lame 
noBbiLueHne pa6oTocnoco6HOCTn caMoPt 



BanbUOBKn \a eo3MO>KHOCTb pacwupeHkis 
A^anasoHa paocwero AViaMeTpa. 1 3. n. <$-nbi. 4 
un. 
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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 

(57) Abstract: 

FIELD: expanding shaped tubes devices 
such as shut-off gates, stem suspension 
devices, filters mounted in well. SUBSTANCE: 
expander comprises body 1 with central duct 
4 having union 5 in its lower portion. Three 
rolling members are mounted with supporting 
units 8, 9 in recesses 6, 7 of body wall 1 
Supporting units 8 of two rolling members 
are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling 
member 12 is mounted with possibility of 
radial extension out of recess 7. Movable 
supporting unit is in the form of two 
eccentric one relative to another cylinders 
13, 14. Cylinder 13 with larger diameter is 

sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central 

duct 4 of body 1 and has passages connecting 

central duct 4 with hydraulic chamber 18 

defined by walls of recess 7 and end 

surfaces of cylinders 13, 14 of movable 

supporting unit 9. EFFECT: enhanced quality 

and reliability of mounting shaped-tube 

devices, enhanced serviceability of 

expander, broadened range of working 

diameter. 2 cl, 4 dwg 
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H3o6peT6Hi^e othochtcp k o6nac™ 6ypeHus« 
n KannTanbHoro peMOHTa HecJnflHbix n rasoEbix 
ckb3>khh \a npeAHasHaneHO , b MacTHOCTn, flns 
pasBanbi40BbiBaHHfl ycTpoftcTE H3 npocfcwnbHbix 
Tpy6, ycTaHaBnuBaeMbix b cKBawuHe npu 
ki3on«i4nn 3oh ocnoKHeHnCi, B03Hw<a>OLnnx b 
npoi^ecce oypeHua ckb3>khh m npu 
BoccTaHOB/ieHnn repMeTHMHOdn o6ca4Hbix 

KOJIOHH. 

H3BecTHa BanbL^OBKa Ana 
pasBa/ibuoBbiBaHMfl ycTpoficTB H3 npo4)nribHbix 
Tpy6, coAepwainaa KOpnyc, npMcnoco6neHHbifi 
Ann coeflUHeHufl c kohohhom CypunbHbix Tpy6, c 
LjeHTpanbHbiM KaHanoM n yrnyoneHUHMK b 

CTSHKe, B KOTOpblX yCTaHOBTieHbl C nOMOlUbK) 

onop Tpi4 BanbuyioiMMx aneMeHTa. 

HeAOdaTKOM aToro ycTpoPicTBa HBn*eTca 
to, mto Banbqy»oii^ne aneMeHTbi npu 
pa3Banbi40BbiBaHnn TpyObi noA AewcTBHeM 
ynpyroro aneMeHTa nocTOBHHo HaxoAflTCfi B 
oahom no/io)KeHviM. nosTOMy npu 
Heo6xoAHMOCTn CHM3MTb paAwanbHbie Harpy3Kn 
Ha npo4)nribHbiPi nepeicpbiBaTenb npu ero 
ycTaHOBKe B CKBaxuHe, HanpuMep, npu peMOHTe 
noBpe^AeHUM o6caAHofi KoriOHHbi b BUAe 
meneBow nepcfcopaijHM, naHHaa BaxibuoBKa 
HenpuMeHnwia, nocKOJibKy us- 3a h6bo3mo>khocth 
CHHweHvm paAnanbHof^ HarpysKn Ha oocaAHyio 
KOJioHHy nponcxoAMT ee AanbHeBiuee 
paapyweHwe. 

3aA3Meft nao6peTeHHR penaeTCfl 
noBbiiueHne KaMecTBa m HaAex<HOCTH ycrraHOBKu 
ycTpoftcTBa H3 npoctwnbHbix Tpy6, 
ycTanaB/ikiBaeMbix b CKBaxMHe npu naonflijMw 
30H ocnoKHeHMW, B03HKKaK>mux b npoijecce 
6ypeHHfl cKBaxwH, m npu BoccTaHOBneHnn 
repMeTHMHOCTM oocaAHbix kojiohh, a TaoKe 
noBbiiueHne HaAexHoc™ m pa6oTocnoco6HocTM 
BajibL\OBKM n ooecneMeHne bo3mo>khocth 
paciiinpeHun Anana30Ha pa6onero A^awieTpa 
6e3 M3MeHeHHR A^aivieTpa Kopnyca AaHHoro 
Tnnopa3Mepa caMofi BanbLjOBKM. 

TexHunecKH^ pe3y/ibTaT AOCTuraeTcn Tewi, 
mto b BanbuoBKe Ann paaBaxibijoBbiBaHMfl 
ycTpoficTB us npo4>nnbHbix Tpy6, coAepKamefi 
Kopnyc, npMcnoco6neHHbift aha coeAHHeHMfl c 
KonoHHOki 6ypwribHbix Tpy6, c ijempanbHbiM 
KaHanoM m yrny6neHMflMn b CTeHKe, b KOTOpbix 
ycTaHOB/ieHbi c noMoujbio onop Tpki 
Ba/ibuyK)U4nx aneMeHTa, onopa OAHOro 
BajibLtyKDmero aneMeHTa ycTaHOsneHa b 
yrny6neHnn rapnyca c B03M0>KH0CTbK) 
paAnanbHoro BbiABkixeHMn U3 Hero. PaAHanbHO 
noABH)KHafl onopa BbiABuxHoro Banbuyjomero 
aneMeHTa MOxeT 6biTb BbinonneHa b BkiAe AByx 
AnaMeTpanbHO pa3HOBennKHx uwihhapob, 
ancneHTpMMHbix OTHOCHTenbHO APyr APya, 
npuneM ljwwhap onopbi c oonbUJMM AHaMeTpoM 
ynnoTHeH oTHocuTenbHO Kopnyca m o6pa3yeT co 
deHKaMn ymy6neHMfl nyiApaBnwHecKyio icaMepy, 
cooGujeHHyK) c ero L^eHTpanbHbiM KaHanoM. 

Ha <fenr. 1 npeACTasneH o6imiR bha 
sanbi^OBKn; 

Ha c|>Mr. 2 paape3 A-A Ha 4>nr. 1 ; 

na (fewr. 3 paape3 B-5 Ha cf>nr. 1; 

Ha ct>nr. 4 oocaAHan KonoHHa c 
ycTaHOBfieHHbtM npoc^vinbHbiM nepeKpbiBaTeneM 
c noMOLUbto onucbiBaeMofi eanbi40BKn. 

6anbi40BKa Ann pa3BanbL\OBbiBaHMn 
ycTpoficTB M3 npo4>MnbHbix Tpy6 coAep>KMT 
Kopnyc 1 c pe3b00fl 2 Ann npucoeAMHeHMj? ee k 
KonoHHe 6ypvmbHbix Tpy6 3 n i^eHTpanbHbiM 
KaHanoM 4, b HiDKHert nacTn kotodoto 
ycTaHOB/ieH oiTyuep 5. B CTeHKe Kopnyca 1 
BbinonHeHbi yrny6neHnn 6 m 7, b KOTopwx c 
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noMOL^b^ onop 6 n 9 ycTaHOBrveHbi 
Banbuy*omue aneMeHTbi 10, 11, 12. npuneM 
onopbi 8 AByx BanbLtyioiiinx aneMeHTOB 10 u 11 
ycTaHOBneHbi b yrny6neHnnx 6 He no ab idkho , a 
onopa 9 aanbuyKDiuerc aneMeHTa 12 c 

B03MO)KHOCTbK) paA^anbHOrO BblABUJKeHUfl H3 

yrny6neHnn 7. PoABn)KHafi onopa 9 
Banbuyramero aneMeHTa 12 BbinonHeHa b BHAe 
AByx aKci^eHTpuMHwx oTHocwiTenbHoro APyr 
Apyra unnnHApoe 13 \a 14, uMeK)innx pa3Hbie 
AnaMeTpw. flpuneM uwikhap 13 c OonbiLiuM 
AnaMeTpoM ynnoTHeH ot HOCMTenbHo ctchkm 
Kopnyca 1 c noMombK) ynnoTHeHktn 15, a 
LjHnttHAP 14 c MeHbiUMM AnaMeTpoM BbicTynaeT 
b qeHTpanbHbiPi KaHan 4 Kopnyca 1 nepe3 
oTBepCTue 16, BbmonneHHoe b CTeHKe, m MMeeT 
KaHanbi 17, cooOLHaromne ueHTpanbHbiw KaHan 4 
Kopnyca 1 c ruApaBnuMecKOM KaMepofc 18, 
oOpasoBaHHoft cTeHKaMn oTBepcTun 16, 
yrny6neHMfl 7 b Kopnyce 1 n TopueBbiMn 

nOBepXHOCTflMM L^MnMHApOB 13 M 14 nOABM)KHOM 

onopw 9. 

PaooTa BanbuoBKn no«CH«eTCfl Ha npuMepe 
booct a HOBne h m ^ repMeTHMHOCTM oocaAHOM 

KOnOHHbl npM 06p230B3HHM B Heti TDeiMMHbl. 

B 30He 19 HapyweHua re p MeT hh hoct h 
o6caAHOM KonoHHbi 20 npeAsapnTenbHO 
ycTaHaBnuBatOT nepeKpbiBaTenb 21 m 
npocfrnnbHbix Tpy6, nyTeM paciunpeHMfl ero 
AaBneHneM kmakocth. 3aTeM Ha KonoHHe 
6ypnnbHbix Tpy6 3 BHyTpb nepeKpbiBaTenn 
onycKaioT BanbUOBKy u BpaiueHMeM, c noAaneCi 
bhh3 KonoHHbi 6ypnnbHwx Tpy6 3. HanuHafOT 
pa3BanbMOBbiBaTb npo0kinbHbie Tpy6bi 
nepeKpbiBaTenn 21 c OAHOBpeMeHHO^ 
npoMbiBKow xuAKOCTbio, 3aKaHHBaeMoPt b TpyObi 
noA AaaneHueM. npu stom, b i4eHTpanbHOM 
KaHane 4 Kopnyca 1, CnaroAapn Hannnnio 
LUTyMepa 5, AasneHne >khakocth B03pacTaeT m, 
B03Ae^cTByn Mepes OTsepcTue 16 b CTeHKe 
Kopnyca 1 w Kananw 17 b i^HnnHApe 14 
noABwwHofi onopbi 9 na TopijeBbie.noBepXHOc™ 
L^nnnHApoe 13 m 14, BbiABkiraeT Banbuyjou^MPi 
aneMeHT 12na yrnyCneHHfl 7 Kopnyca ao ynopa 
b CTeHKy nepeKpbiBaTenn 21. OAHOBpeMeHHO 
HeBbiABUKHbie BanbuyKDmne aneMeHTbi 10 m 11 
TaioKe ynnpaiOTcn b CTeHKy nepeKpbiBaTenn. 
flanee, Banbi^yHDi^ne aneMeHTbi noA AetteTBweM 
cosAaHHoK paAnanbHoPi Harpy 3Kvt, 

npoKSTbiBancb no BHyTpeHHefi noBepxHocTn 
npo4>nnbHbix Tpy6, paaBanbL^oBbiaatoT nx n 
nnoTHo npMKaTbisaiOT k ctchkb o6caAHO^ 
KonoHHbi 20. npu noAxofle k 3one 19 HapyiueHHR 

repMeTUHHOCTM 06C3AHO^ KOnOHHbl 20 

AaaneHne npoMbtBonnoft >khakocth cH^KaioT ao 
MUHUManbHoro, npu kotodom He nponcxoAnT 
BbiABw>KeHMfl paAHanbHO-noABHXHoro 
Banbi^yioLi^ero aneMeHTa 12 m xopnyca 1, n 
pa3BanbuoBbiBaHne npo4)vmbHbix Tpyt) BeAyT ao 
o6pasoBaHn« MkiHktManbHoro AuaMeTpa AByMP 
cMe>KHbiMn HeBbiABuxHbiMn Banbqyiou^kiMki 
aneMeHTaMM 10 n 11 n BbiABuratouiMMCfl 
aneMeHTOM 12, KorAa oh HaxoAMTca b vicxoahom, 
He BbiABUHyTOM nonoxeHHM. npu 3tom 
pesb6oBbte coeAHHeHMn npoo>inbHbix Tpy6 
nepeKpbiBaienn 21 Taxxe pacwvipniOTCfl ao 
BHyTpeHHero AnaMeTpa npot^nnbHbix Tpy6, 
odpasyeMoro npu kix pasBanbuoBbiBaHnn b aone 
HapyiueHun, mto CHn>KaeT ao MMHMManbHofi 
BennHUHbi Aasnenne na CTeHKy oocaAHoft 
KonoHHbi 20 b aone 19 HapyiueHun ee 
repMeTUHHOCTH. 

nocne npoxoweHun sohu 19 HapyoieHMn 
repMeTMHHocTM, rAe onacHOCTb paapyiueHkifl 

06caAHOR KOnOHHbl OTCyTCTByeT. BHOBb 



o 

m 

CO 

CD 
O 

r- 



-3- 



noflHUMaKiT flaEneHne npowbiEOMHoPi ^hakoctu 
m pasBanbuoEbieaHne nepeKpbiBaiej.fi BeayT no 

TeXHODOTMH, OnuCSHHOM BblLIie. 

HO 0K0HM3HMM pa3BaJlbl40EblB3Hkifl KOJIOHHy 

6ypnjibHbix Tpy6 3 c Ba/ibtjoBKofc noAHuwaMDT H3 

CKBa>KHHbl. 

OopMyna M3o6peTeHHH: 

1. BajibuoEKa flna pa3BajibL40EbiBaHnfl 
ycTpoPicTB us npo0M/ibHbix Tpy6, coAepwamaa 
Kopnyc, npncnoco6jieHHbifi Ann coeAHHeHua c 
kojiohhom 6ypn/ibHbix Tpy6, c ueHTpajibbHbiw 
KaHanowi m yrny6jieHHRMM b cTeHKe, b kotophx 
ycTaHOBjieHbi c noMou^bK) onop Tpn 
sa/ibuywiMux sneiweHTa, ouiuMaiomaflCfl Tew, 



hto onopa o^Horo Eanbuyjootero ajieMema 
ycraHOBJieHa e yrny6jieHkin Kopnyca c 

BO3M0)KHOCTbK) pafltiajlbHOrC BblflBUJKeHMfl W3 

Hero. 

2. BajibuoBKa no n. 1, OTjiHMaiomaflCH reM, 
mto paflnajibHo noABuwHan onopa BbiflBuwHoro 
BajibLiyjoLqero ajieMeHTa BbinojiHeHa b BH^e 
flByx AnawieTpajibHO pa3HOBejinKnx ijhjihhapob 
SKCL^eHTpn^Hbix oTHocnTejibHo APyr Apyra] 
npuneM u,mmpp onopw c 6ojibwnM AnaMeTpoM 
10 ynjioTHeH oTHocmejibHo Kopnyca w o6pasyeT co 
CTeHKaMM yrny6jieHHfl b Kopnyce 
rMApasjiMMecKyK) Kaiwepy, coo6u^eHHyio c ero 
ueHTpanbHbiM KaHanoM. 
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